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comprehensive understanding of environmental microbiology. Specifically, the third-generation
sequencing techniques represented by nanopore sequencing have greatly promoted the development of
environmental microbiology research due to its advantages such as long sequencing reads, fast
sequencing speed, real-time monitoring of sequencing data, and convenient machine carrying, as well as
no GC bias and no PCR amplification requirement. This review briefly summarized the technical
principle and characteristics of nanopore sequencing, followed by discussing the application of nanopore
sequencing techniques in the amplicon sequencing, metagenome sequencing and whole genome
sequencing of environmental microorganisms. The advantages and challenges of nanopore sequencing in

the application of environmental microbiology research were also analyzed.

Keywords: nanopore sequencing technique; amplicon sequencing; metagenome; whole genome

sequencing; environmental microbiology
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TR RER, AT A T 18 I R
F. 1977 4E Sanger 2511k BH i XUBE S8 B A% TF IR
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R HE AR R M i 1 AR AR W 2 OB
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(sequencing by synthesis, SBS) A il /7 J B 1)
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F- S BF I 47 R (single molecule real time
sequencing, SMRT) Fl4H K fL 553+ I 5 5 R
(single-molecule nanopore DNA sequencing) M
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HE g K FLE R A F] (Oxford nanopore
technologies, ONT) [ 543544 K £L I P $ AR
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Schematic representation of nanopore sequencing technique.
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BRI 25 I FEX UE D R G R B L
AR E T, 16S tRNA KL BN EBRA
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FER AR K TR F) 20 kb, ] 58478 56 FAZ I
A 16S IRNA JE[H, 2 8 HA R T
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AT, 2 455 SRR, I HS%
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R AT ZH B A K o R4k, 5 — AR e R 52
FARX L, A T /T B PR A b ) e R DX
Ml GC DI A 2H 2 ) X LA A o, 2H 3% I 1Y)
BN A PR AR Z R 8 o i =AU
PR LA A B I 7 B2 K AT GC i 1 5540
GO 1 AR AR I MER , 7 B B/ B A
LA P IS T E RN, Han, AR
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MR A3 B R 1 kY 2 E 4 R Ak
PR 0 G AT A R L e, R 2R Y 58 B )
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72.8%. f#if] PROKKA Xf4efafk [/ 2 682 4
G tith P 5 HEAT PO OF BE DR RE, S5REHT, )
BRI RIS AR . ok BEFIERE R
PEAHIR B BED o Jose S5 FH 4K FLIN P BN
1 BR KR E BLINEE Vibrio cholerae E4 74 R R 4H
WFY, MinlON PP A2 1 17 901 45K,
151 833 237 AL, “FIK R 8 551 bp, &
TR N 38, B KFPAIICHEE 86 745 bp. 4
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